Introduction-Although prostate cancer is prevalent, little information is available on how it affects couples' quality of life (QOL) according to their age cohort. The purpose of this study was to examine how quality of life, self-efficacy and appraisal of the illness experience vary among men with prostate cancer and their partners according to age cohort: middle age (50-64); young-old (65-74); and oldold (75-84). Using an Adult Developmental and Family Stress framework, this study focuses on how normative (developmental stage) and non-normative stressors (prostate cancer) may affect a couple's ability to adapt.
Introduction
Prostate cancer is typically a disease of older men, with the incidence increasing dramatically in men over 75. While prostate cancer is the second leading cause of cancer deaths in men, the number of men living with the disease and with the outcomes of treatment is increasing as our population continues to age [1] . As adults age, they face normative developmental changes in their daily lives that can cause stress. The diagnosis of prostate cancer requires that they simultaneously adjust to the changes brought about by cancer as well as to other normative changes specific to their age. Often in the research literature, aging couples are viewed as a group without consideration of possible group differences in perception of illness and the ability to deal with an illness such as prostate cancer. The purpose of this study was to examine: 1) physical and mental quality of life and 2) pertinent psychosocial factors among couples with prostate cancer according to age cohort: middle age (50) (51) (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) (62) (63) (64) ; young-old (65) (66) (67) (68) (69) (70) (71) (72) (73) (74) ; and old-old (75-84).
Theoretical Perspective
In this study, responses to the illness experience were examined using an adult developmental framework in combination with a family stress framework to guide the selection of variables. Figure 1 illustrates the adult developmental and family stress model that guided the present study. This study did not test the model per se, but used the model to guide the selection of variables that were examined in this work. Antecedents refer to influencing factors, namely developmental life stage, concurrent concerns, self-efficacy, and illness-related factors of symptom experience and phase of illness. Appraisal refers to the patients' perception of the illness experience and caregivers' perception of the caregiving experience. Adaptation refers to quality of life outcomes including physical and mental health for both patients and their spouses.
Both theoretical frameworks make important contributions to understanding the cancer experience of adult patients at different life stages and their spouses. Developmental theory suggests that there are different stages people experience as they age and each stage has its own biopsychosocial character that provides an underlying order to the flow of life [2] . Recognition of where a person is in life, physically, socially, and psychologically is particularly useful in interpreting the impact of cancer on the person [3] . Family stress theory [4] contends that a stressor such as an illness affects both patients and family members. According to the theory, certain antecedent factors such as developmental life stage as well as appraisal factors influence the family's ability to adapt to a stressor. The ability of the family to appraise the situation as manageable helps the family in their adaptation process.
Review of Literature Developmental Perspective
A life span perspective suggests that adults experience a series of gains and losses across all stages of the life span [5] . Typically, gains are more pronounced in young adulthood, tend to be balanced in middle adulthood and tip in later adulthood with losses exceeding the gains. Efforts to balance gains and losses in these different life stages are essential to personal development over the life span [6] .
Adults in their fifties and early sixties (middle age) often view themselves in the prime of their lives. Fewer financial responsibilities and a higher earning potential result in more economic stability for some, while for others perceived lack of financial preparation for retirement is a constant concern [7]. Additionally, a significant challenge of this stage is effectively responding to the additional responsibilities related to caring for aging parents.
Most adults in their mid-sixties and early seventies (young-old) enter retirement and a transitional status. There is a life review of the successes and failures and a demand to adjust to new roles [8] . While many people may welcome retirement, for others retirement is a stressor that challenges their self-esteem related to the absence of work-related responsibilities and lack of a defined role. While many adults in this stage of life continue to experience good health, concurrently, they are beginning to experience physical changes related to aging and the development of co-morbid conditions [7] .
As couples move into the mid-seventies and beyond (old-old), they begin to experience a greater decline in physical abilities resulting in increased susceptibility to illness, greater difficulty in managing a complex medical regimen, less adaptability to unfamiliar environments and treatment, and they require a longer period to recover from illness [3] . A large proportion of these couples have one or more chronic illnesses and symptoms related to them. Couples in a long-standing relationship rely on each other to meet daily challenges and maintain independence.
Age, often used as a proxy for life stage, can affect one's response to a cancer illness [3] . According to the research literature, age is a factor that can affect couples' belief in their ability to manage the treatment regimen as well as their ability to manage symptoms created by an illness or its treatment [3] . Research has shown that younger individuals (under 65) compared to older individuals diagnosed with cancer are at higher risk for psychological problems [9] . In addition, younger individuals with cancer have lower quality of life [10] and more life disruption [11] . Older individuals, however, are at increased risk of functional disability [12, 13] and greater risk of developing cognitive changes [14] .
In general, studies examining age and caregiving in a variety of populations have provided inconsistent findings. Some researchers have reported that older female caregivers (>65 yrs) experienced less disruption to their schedules and thus, view caregiving as less negative over time [15] . Further in some research, older caregivers were more satisfied with their role than younger caregivers [16] . However, other researchers have found that the physical vulnerabilities of older caregivers put them at risk for decreased physiological functioning [17] , increased health problems and increased mortality [18] . Social isolation, decreased family resources and co-morbid conditions also can cause caregiver distress to be more pronounced in older spousal caregivers [19, 20] . In contrast, other researchers have found that age does not play a role in the caregiver's reaction to caregiving [21] . Overall, studies on age and caregiving have reported mixed findings, underscoring the need for further research in this area.
Quality of Life-Health-related quality of life has been defined as an overall experience of physical, functional, psychological and social well-being [22] . Research has shown that in prostate cancer patients (mean age 73.4) physical dysfunction left the person vulnerable to problems with emotional health [23] , suggesting the inter-relatedness of physical and emotional aspects of quality of life. While recognizing the interconnectedness of physical and psychological influences on quality of life, in this study of dyads, quality of life was operationalized as the physical and mental responses to a diagnosis of prostate cancer for both patients and their spouses.
Physical quality of life is often related to patients' symptom experiences. In particular, symptom bother in prostate cancer has been related to specific treatment effects associated with changes in function and exhibited in problems such as urinary frequency, leakage, diarrhea and hot flashes. Many investigators have reported that bowel problems, bladder difficulties and sexual dysfunction occurring after treatment for prostate cancer are common side effects of treatment [24] [25] [26] . Sexual dysfunction, very common following a radical prostatectomy, can negatively affect men's quality of life [27] [28] [29] [30] and have a profound effect on the men's emotional well-being [31] . Incontinence, impotence, loss of libido and fatigue resulting from treatment affect the lives of both patients and their spouses and can diminish the quality of life of both [32] [33] [34] [35] [36] .
Mental quality of life can also be affected by the stress and uncertainty experienced during the cancer experience. Fatigue and stress associated with caregiving can diminish the quality of life of the caregiver [20] . Equally important, research suggests that the quality of life of the partner also can affect the quality of life of the patient [21, 27, [37] [38] [39] .
Psychosocial Factors-Concurrent concerns are factors such as work and family obligations that dyads must manage in addition to those presented by a prostate cancer diagnosis. Higher levels of concurrent concerns have been associated with poorer adjustment to cancer [40] . Because prostate cancer is most common in older men, stressors associated with work and family obligations may be fewer than in younger dyads. On the other hand, stressors related to other chronic illnesses may be greater in older dyads than in younger dyads [41] . Still, studies have found that older adults reported fewer concurrent concerns and rated them as less stressful than younger adults [37, [42] [43] [44] .
Self-efficacy is a person's belief in one's capabilities to manage new tasks. Self-efficacy can affect a person's thought processes and emotions and ultimately affect his/her motivation to master the challenge presented [47] . Research in elderly post-operative patients has shown that those who had confidence in their ability to perform a given activity recovered more quickly [48] . Self-efficacy predicted perseverance, performance and the selection of appropriate strategies to optimize functional ability. Further, prostate cancer survivors and their partners who have higher self-efficacy for managing symptoms related to prostate cancer treatment reported better quality of life [49] .
Appraisal of illness is the person's evaluation or judgment of the illness situation that determines the stressfulness of this event in terms of personal significance, goals and resources [48] . Appraisal of illness can have a profound effect on an individual's overall adaptation to illness and therefore quality of life. For example, breast cancer patients who appraised their illness as more positive had better quality of life outcomes than those who had more negative appraisals [40] . Bowman and associates found that being younger was associated with more negative appraisal while being older was related to less stressful appraisal [38] . Negative appraisal has been associated with poorer quality of life outcomes in cancer patients and their caregivers [27, 28, 37, 49] . Appraisal of caregiving is associated with caregiver responsibilities that can take a toll on spouses in the form of stress and fatigue. Spouses often find themselves physically, mentally and emotionally drained [50] . Negative feelings, such as guilt, anger, fear, bitterness, isolation, depression, helplessness and anxiety may be far more disruptive to life and daily function than physical demands [51] . Because spouses are a major source of support for patients [39] , spouses' negative appraisal of caregiving can potentially affect the quality of life of patients [52, 50, 53] .
Summary
In summary, the literature reviewed suggests that age and other factors may affect a patient's and a spouse's ability to positively adapt to an illness. The compounding effect of age has been studied in some cancer populations; however, it has not been systematically examined in the prostate cancer population nor has it been studied according to developmental life stage. Because of the prevalence of prostate cancer in the aging population, understanding how age affects the response of men and their partners to prostate cancer is important to healthcare personnel providing care and developing interventions designed to improve quality of life for these dyads.
Based on the review of literature, this study was designed to address the following research objectives:
1.
Determine if there is a difference in the physical and mental domains of quality of life reported by men and their partners living with prostate cancer according to age cohort (middle age, young-old, old-old).
2.
Determine if men and their partners in various age cohorts differ in their number of concurrent concerns, levels of self-efficacy and appraisal of illness/caregiving.
Method Design
A descriptive, comparative design was used to obtain data from men with prostate cancer and their partners in the Midwest. Participants were recruited from two large comprehensive cancer centers. Data for this study were obtained from baseline assessments of couples recruited to take part in an intervention study. The study was approved by the Human Subjects Committees of both medical institutions.
Sample
The sample consisted of 69 patients with prostate cancer and their spouses/partners who were in one of three age groups, middle age (50-64 yrs), young-old (65-74yrs), and old-old (75-84 yrs). Because stratification was based on the patient's age, spouses/partners were not necessarily in the same discrete age group. Power analysis indicated that 23 couples in each group were required to detect a moderate effect (d=.33) with a power of .80 and alpha of .05 in statistical tests for age group comparisons [54] .
Men were eligible to participate if they had a confirmed diagnosis of prostate cancer, were mentally and physically able to participate, spoke sufficient English to participate and had a spouse willing to participate. The majority of patients were diagnosed with localized prostate cancer and had completed primary treatment. Spouses were eligible for the study if they were: identified by the patient as his spouse (included female or male partners without marital ties, but who cohabited in the same household and were involved with the patient for more than a year); mentally and physically able to participate in the study and spoke and understood sufficient English to complete the surveys. Each member of the couple provided informed consent. Appraisal of Illness/Caregiving-Appraisal of illness/caregiving was assessed using the Appraisal of Illness Scale (AIS) for the patient and the Appraisal of Caregiving Scale (ACS) for spouses [57] . Both scales have 27 items. Summative scores were used, with higher scores indicating more negative appraisal. The intensity of each item is measured on a five-point Likert-type scale from very false to very true (e.g. I haven't been doing very well since this situation started). Construct validity of the scales was established by Oberst [57] , and the internal consistency alpha coefficient of the AIS in the present study was .96 and of the ACS was .83.
Self-Efficacy-Self-efficacy was measured using a modified version of the Lewis Cancer Self-Efficacy Scale (CASE) [58] . This original Likert-type scale was modified to a 17-item scale used previously in a study of dyads with breast cancer [59] . An item example is: I have the ability to take the necessary steps to work through the demands from cancer and its treatment. A summative score was obtained, with higher scores indicating greater confidence in the ability to manage the illness. The internal consistency alpha coefficient of the original scale was .97 and evidence of content and criterion validity has been reported by Lewis [58] . The internal consistency alpha coefficient for the current study was .96 for the patient group and .97 for the spouse group. Northouse et al. (1999) . In the present study the internal consistency alpha coefficient was .95 for the patients and .93 for the caregivers.
Phase of Illness:
Phase of illness was identified by the referral source and validated in the patient's medical record. Phases of illness included newly diagnosed, rising PSA, and advanced. Participants were categorized as advanced disease vs. newly diagnosed or rising PSA for the analysis.
Patient-Spouse Age Discordance: Dyads were stratified into age groups using the patient's age. Consequently, spouses were not always in the same discreet age group as the patient (67% were in the same age group and 23% were younger than the patients; no spouses were in an older age category than the patients). We categorized this discordance as younger vs. same age category for the analysis.
Data Analysis
Descriptive statistics were calculated for all study variables. ANCOVAs (controlling for phase of illness and patient-spouse age discordance) were used to determine differences in quality of life among the three age groups. Individual multivariate ANCOVAs (MANCOVA) were used to determine differences in prostate cancer symptoms, concurrent concerns, self-efficacy and appraisal of illness by age groups for patients and for spouses. MANCOVA permits the analysis of several dependent variables simultaneously by combining the information from different variables into an overall significance test and is appropriate for use with a small sample size [61] . When significant differences between groups were found, univariate analyses and Tukey post-hoc comparison tests were performed to further explain the differences.
Results

Quality of Life by Age Cohort
Patient results-One-way ANCOVAs conducted on the quality of life measure, the SF-12, for the patient group showed that the age groups differed on both the physical and the mental components scores of the SF-12 ( Table 2) . Tukey post-hoc comparisons indicated that the young-old group had significantly better physical quality of life than the middle age group and the old-old group. In addition, the young-old group had better mental quality of life than the middle age group.
Spouse results-One-way ANCOVAs used to examine possible differences in quality of life by age groups for spouses revealed a significant difference between the three age groups on the physical component score of the SF-12, but there was no significant difference among groups on the mental component score (Table 3 ). Tukey post-hoc testing of the significant univariate effects indicated that the spouses in the middle age group had better physical quality of life than spouses in the old-old group but not better than spouses in the young-old age group.
Patient symptom results-Using symptom subscales scores, MANCOVA showed a significant multivariate age group effect, F = 2.53(10), p = .01 ( Table 2 ). Inspection of the univariate results showed that age groups for patients were significantly different for hormonal symptom distress, but not for distress related to urinary, sexual and bowel symptoms. Post-hoc testing showed that the middle age patient group had significantly more bother related to hormonal problems than the young-old or the old-old groups. Group differences for urinary (p =.06) and sexual (p = .08) problems approached statistical significance. The mean scores for both urinary and sexual symptom distress were higher for the young-old group than either of the other two groups indicating a trend toward less bother and better function for the youngold group. Variance in scores for each group in the sexual component was high indicating that men experienced varying degrees of difficulty.
Spouse symptom results-Using the spouses' symptom subscale scores (EPIC), MANCOVA showed significant multivariate age group effects. Inspection of the univariate effects showed a significant difference among the three age groups in their perception of symptom problems related to sexual and hormonal problems. Post-hoc testing showed middle age spouses reported significantly more bother related to their husbands' sexual problems than spouses in the young-old group and old-old group. The young-old group reported significantly less bother related to their husbands' hormonal problems than either the middle age or old-old groups.
Psychosocial Variables
Patient results-Using the self-efficacy and appraisal of illness scores, MANCOVA indicated that there was a significant multivariate age group effect for these psychosocial variables, F = 3.12(6), p =.01. Inspection of the univariate results showed that age groups for patients were significantly different in levels of self-efficacy and appraisal of illness, but there was no difference on concurrent concerns ( Table 2 ). Post-hoc testing, used to determine the nature of the differences, indicated that the young-old group had higher self-efficacy scores than both the middle age group and the old-old group. In addition, the young-old group had lower negative appraisal of illness than the middle age group and the old-old group.
Spouse results-MANCOVA showed no significant multivariate effect for age group differences related to self-efficacy, appraisal of caregiving or concurrent concerns. 
Relationship between Patient and Spouse-Correlation
Discussion
This study examined physical and mental quality of life, appraisal, self-efficacy and concurrent concerns among couples with prostate cancer according to age cohort: middle age (50-64); young-old (65-74); and old-old (75-84).
Quality of Life
Findings from this study indicate that patients in the young-old group (65-74) experienced better outcomes in several areas than did patients in the middle age and old-old groups. First, young-old patients reported better physical quality of life than patients in the other two groups.
As expected, patients in the old-old group had the lowest mean score for physical quality of life of the three groups. Results of this study suggest that older men who are experiencing physical decline as a result of aging may find it difficult to manage the additional burden of a prostate cancer treatment regimen, which may affect not only their physical quality of life but also their mental quality of life. The lower physical quality of life reported by patients in the old-old group in this study is consistent with findings from other studies of older prostate cancer patients [11, 34, 62, 63] .
Second, young-old patients also had better mental health QOL than the middle age group. Developmentally, members in the young-old group (65-74 years) have completed many of their life goals, reached retirement and still experienced fairly good overall health prior to the diagnosis of prostate cancer. The lower quality of life of patients in the middle age group (50-64 years) may be due to disruption from cancer in their daily lives, including work and social activities. Reports of lower mental health in younger men is consistent with recent research which has shown that cancer and its treatment may affect involvement in valued activities and interests more in younger people [11] . The old-old group scores for mental quality of life were significantly lower than the young-old group. This finding of lower mental quality of life was in contrast to other research findings which indicate that older people experience less psychological distress when diagnosed with cancer than younger people.
In regard to spouses, there was a significant difference in the physical quality of life of spouses in the middle age and old-old groups: spouses in the middle age group (50-64 years) reported better physical QOL than spouses in the old-old group (75-84 years). Because co-morbid conditions develop as a person ages, this is not a surprising finding. Spouses in the middle age group (mean age 53.6 years) were much younger than spouses in the old-old group (mean age 71.6 years). There were no significant differences for mental QOL for the spouses in the three age groups.
Symptom distress related to hormonal therapy was more problematic for men in the middle age group than men in the young-old group. Side effects of hormone therapy include hot flashes and loss of libido. Because of the increased desire for companionship and intimacy common during middle age [3] , these side effects may have created more bother for middle age men than men in the young-old group. While there was not a significant difference among the three age groups for distress related to urinary or sexual symptoms, it should be noted that the variance in scores for each group in the EPIC sexual component was high, indicating that within each group some of the men did experience a higher level of bother and decreased function than the mean scores would indicate. Treatment for prostate cancer can affect urinary and sexual function, and research also has shown that the impact of both urinary and sexual function is affected by older age [25, 33, 34, 64] .
The spouse's version of the EPIC, which was discussed earlier, is a measure of the spouse's perception of bother her husband's symptoms caused her. Results indicated that spouses of middle age men (50-64 years) experienced more bother related to their husbands' sexual problems than spouses in the other two groups. This is in contrast to patients' findings related to sexual problems, which did not differ significantly by age group. In this study, wives may have been more willing to report problems related to the change in their sexual relationship with their husband than their husbands reported, a result also found in a study by Gray, Phillips and associates [39] . In addition, other research also supports the partner's concern with their changing sexual relationship [27, 65] . Litwin and colleagues found that erectile dysfunction had a significant negative correlation with marital interaction [66] . Findings would suggest that sexual counseling offered following a diagnosis of prostate cancer should be extended to partners to help facilitate the dyads' successful adaptation to treatment outcomes.
It is interesting to note that spouses in the middle age and old-old groups reported significantly more problems with the symptoms experienced by their husbands related to hormone therapy than the young-old group. Changes from hormone therapy include loss of libido, sexual dysfunction and fatigue [67] . In other studies, women have reported that the husbands' lack of interest in them caused by loss of libido affected their own self-esteem [32] . It is possible that the middle aged spouse had more problems with the hormone effect on sexual function and libido while spouses in the old-old group had more problems with the hormone effect causing fatigue. Wives' level of perceived disturbance related to hormone therapy is an interesting finding and needs further exploration.
Psychosocial Factors
Patients in the young-old group (65-74 years) reported higher self-efficacy when compared to patients in the middle age group but not so compared with the old-old group. Reaching life goals and flexibility of schedules, more common in the young-old group, could contribute to feelings of confidence and be associated with higher levels of self-efficacy. Middle age men who are still active in the workforce may have had less confidence that they could manage the additional challenges presented by the side effects of prostate cancer, including urinary incontinence.
Patients in the young-old group had a less negative appraisal of illness than either of the other age groups. In other words, patients in the young-old group (65) (66) (67) (68) (69) (70) (71) (72) (73) (74) found the diagnosis of prostate cancer less threatening than either the middle age or old-old groups of men. These findings were consistent with those of other researches who have found that younger age was associated with more stressful appraisal of the cancer experience [38] . Since more middle age men are working, they may experience more disruption to their work schedule and may experience more negative effects on their financial situation as a result of treatment for prostate cancer than young-old men. Old-old men may already be experiencing stress related to aging and other co-existing health conditions so that the diagnosis of prostate cancer and its treatment is seen as one more stress to manage which in turn negatively affects their appraisal of illness. Ficarra and colleagues found that older men had more emotional limitations following prostate cancer treatment, difficulty with role performance and lower energy/fatigue status [68] .
For the most part there were no significant relationships between patients' and caregivers' quality of life, with one exception. Among the young-old age group, there was an inverse relationship between patient and spouse physical QOL. As patients reported more physical problems their spouses reported fewer. This finding was unexpected given that the literature indicates that if the patient has more problems, the spouse may be at risk for immediate and long term physical and psychological negative effects [69, 70] . It is possible that the sample (N=69) may not have been large enough to demonstrate other significant correlations between patient and partner quality of life. It is also possible that, in this young-old group, spouses may have minimized their own physical concerns because of concern for their husband.
Limitations of this study include use of a convenience sample. Because this was a cross sectional design, causal directions cannot be inferred. Second, the quality of life variable was classified as physical and mental QOL to be consistent with the literature and the way the construct was operationalized and measured using the SF-12. However, it should be noted that there could be a degree of conceptual overlap between physical and mental functioning. Finally, the sample was composed primarily of middle and upper middle class, well-educated, Caucasian couples and, therefore, is not reflective of the ethnic/racial diversity of the population as a whole.
Conclusions
Findings in this study indicate that differences in quality of life exist among age groups of prostate cancer patients and spouses above and beyond the extent of disease. More research, however, is needed to further understanding of how each life stage affects the ability of couples to adjust to illness. The findings provide preliminary information about how life stage might affect patients' and spouses' experiences with prostate cancer. Middle age, young-old and oldold prostate cancer survivors and their partners may benefit from tailored interventions designed to improve quality of life and confidence in managing treatment outcomes during the survivorship period. Information from this study provides a starting point in understanding the influence of age on the individuals' response to prostate cancer. All analyses controlled for phase of illness and patient-spouse age discordance (younger vs. same age category) * higher scores = less bother and better function ** higher scores= more positive results; more self-efficacy to manage the illness or treatment associated with it *** higher scores = more negative results of the illness Table 3 Age Differences in Quality of Life, Self-Efficacy, and Appraisal of Caregiving Among Spouses All analyses controlled for phase of illness and patient-spouse age discordance (younger vs. same age category) * lower scores = less perceived bother ** higher scores= more positive results; more self-efficacy to manage the illness or treatment associated with it *** higher scores = more negative results of the illness
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